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Introduction:  Vigarano CV3 chondrite is a breccia and con-
tains clasts that suffered aqueous alteration [1,2,3].  In this study, we 
performed mineralogical and noble gas studies on Vigarano meteor-
ite to elucidate the evolution of surface material of its parent body. 

Results and discussion:  Texturally and mineralogically, there 
are two types of lithology in the matrix: porous matrix that includes 
abundant lath-shaped olivine crystals and compact matrix that con-
sists of fragmental materials with interstices filled by sub-µm parti-
cles.  There are sharp boundaries between the two types of matrices.  
However, it is interesting that there are also places where these two 
types of matrices merge into each other.  These two types of matri-
ces are basically anhydrous with minor amounts of ferrihydrite and 
phyllosilicate [4].  On the other hand, dark rims around chondrules 
and dark clasts in matrix contain abundant phyllosilicates.  Most of 
them have about 1.0 nm lattice fringes, which indicates that saponite 
is dominant [3].  Synchrotron radiation X-ray diffraction patterns of 
these phyllosilicate-rich materials do not show obvious (001) peak 
of saponite although the (001) fringes can be observed by TEM.  
This suggests the low crystallinity of saponite.  The mesostases of 
chondrules enclosed by the dark rims contains interlayered mixtures 
of phyllosilicates with about 1.0 nm and 1.4-1.5 nm lattice fringes.  
Their chemical compositions suggest that they are mixture of Na-
bearing phlogopite and chlorite. 

Laser-microprobe noble-gas analysis [5] was performed on thin 
Vigarano slices.  The results clearly indicate that the noble gas com-
positions reflect textural differences: the porous matrix contains 
primordial noble gases but lacks solar gases, while the compact 
matrix contains both solar and primordial noble gases.  Ne isotopic 
ratios of the porous matrix are plotted along the Ne-A and Ne-
cosmogenic mixing line, while those of the compact matrix are plot-
ted close to the Ne-SEP and Ne-cosmogenic mixing line.  20Ne and 
4He concentrations in the compact matrix are higher than those in 
the porous matrix due to the presence of solar gases, but the concen-
trations are much lower than those in other chondrite regolith brec-
cias [e. g. 5].  The low abundance of solar gases implies (1) short-
duration exposure to solar wind, (2) dilution of solar-gas concentra-
tions by the addition of materials depleted in solar gases, and (3) 
loss of solar gas due to later thermal metamorphism and/or aqueous 
alteration.  Although it is indicated that the compact matrix once 
existed on the surface of the parent body, processes other than sim-
ple mechanical gardening in the regolith must be considered to ex-
plain the gradual textural change between the porous and the com-
pact matrix, and the low solar-gas abundance in the compact matrix. 
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